Aldehyde induced hypertension in rats: prevention by N-acetyl cysteine.
Methylglyoxal, a highly reactive endogenous aldehyde is formed in the tissue of humans and animals as an intermediate of glucose and fructose metabolism. N-acetyl cysteine (NAC), an analogue of the dietary amino acid cysteine, binds aldehydes thus preventing their damaging effect on physiological proteins. We measured systolic blood pressure (SBP), platelet [Ca2+]i, circulating nitric oxide levels, tissue aldehyde conjugates and renal vascular changes in chronic methyglyoxal treated Wistar-Kyoto (WKY) rats and examined the effect of NAC in the diet on these parameters. Animals, age seven weeks, were divided into three groups of six animals each and were treated as follows: WKY-control (chow diet and normal drinking water); WKY-methylglyoxal (chow diet and methyglyoxal in drinking water); WKY-methyglyoxal + NAC (1.5% NAC in diet and methylglyoxal in drinking water) for the next 18 weeks. Methylgyoxal in drinking water was given at a concentration of 0.2% during weeks 0-5; 0.4%, weeks 6-10; and 0.8%, weeks 11-18. After 18 weeks systolic blood pressure, platelet [Ca2+]i and kidney aldehyde conjugates were significantly higher and serum nitric oxide levels lower in methylglyoxal treated rats. Methylglyoxal treated rats also showed smooth muscle cell hyperplasia in the small artery and arterioles of the kidney. N-acetyl cysteine, an aldehyde binding thiol compound, prevented these changes.